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Few studies have been conducted about individuals’ continuance to use m-payment, especially in an African
context. This study investigates the continuance intention to use m-payment, employing two theoretical models:
the DeLone and McLean information system (D&M IS) success model and the expectation-confirmation model
(ECM) in an African context. We collected 338 questionnaires through an online survey to evaluate and validate
the proposed theoretical model, using partial least squares – structural equation modelling (PLS-SEM). Our results
indicate that the most important predictors of continuance intention to use m-payment are individual perfor-
mance, use, and satisfaction. The results present useful insight to understand continuance intentions toward
mobile payment in an African context. The integration of D&M IS success model, and the ECM model is to allow us
to understand the main factors affecting the continuance intention to use mobile payment in the African context.
By combining these two models we show how to compensate for and complement the weaknesses and strengths of
the models, solidifying our findings of continuance intention with a stronger model that is otherwise not possible.1. Introduction
In recent years the number of mobile phone users has been growing
exponentially, motivating companies to deliver services via mobile
phones (Karjaluoto et al., 2019; Persaud and Azhar, 2012; Wu et al.,
2017). Mobile payment (m-payment) is one of the many services that can
be used via mobile phones. M-payment is a imbursement method that
uses mobile phones to make financial transactions such as paying for
goods or services, transferring money, and withdrawing money (Fan
et al., 2018; Zhou, 2013). M-payment technology was a disruptive rev-
olution that affected payment ecosystems, originating in the United
States and spreading throughout the world (Fan et al., 2018). In Africa,
m-payment was launched in Kenya, and was quickly adopted in other
countries. Mozambique is one of the African countries that adoptedue).
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evier Ltd. This is an open access am-payment, helping rural people who do not have banking infrastructure
near them (Batista and Vicente, 2018). When we compare the usefulness
of m-payment in developed and developing economies, it appears that
the impact on people's lives is most noticeable in developing economies,
considering that financial services do not reach most of the population
yet, andmost people travel long distances to access them (Asamoah et al.,
2020; Humbani and Wiese, 2018; Iman, 2018). M-payment has a major
impact on these communities because it provides basic financial services
such as money transfer, payment of goods and services, and/or with-
drawing money, thereby improving people's lives (Iman, 2018; Rahman
et al., 2020).
Much research has been undertaken to understand m-payment in
different contexts (e.g., Lu et al. (2017) in China; Lin et al. (2017) in the
United States; Sinha et al. (2019) in India; Oliveira et al. (2016) inust 2021
rticle under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
F.B. Franque et al. Heliyon 7 (2021) e07807Portugal). However, few studies have been conducted in the African
context (Chen and Li, 2017; Lin et al., 2017). Previous literature has used
different theoretical models to understand continuance intention to use
m-payment. Shao et al. (2019) used trust and innovation diffusion the-
ory; Lu et al. (2017) used expectation-confirmation theory, mobility,
privacy protection, social influence, and cultural values; Chen and Li
(2017) used IT continuance, risk-trust, and affect-cognition literature.
With the exception of two studies that integrated quality factors to un-
derstand continuance intention of m-payment (Zhou, 2013, 2014), our
study shows how important it is to combine DeLone and McLean infor-
mation system (D&M IS) success model, and expectation-confirmation
model (ECM). Each model has strengths and weaknesses, and these are
offset and complemented by combining these two models. Despite the
benefits of m-payment, there are still barriers to the continuance use.
Many users remain concerned about individual performance and the
quality of services, since the m-payment service involves transaction
information that affects user privacy. It is important that the users feel
confident about m-payment, realize that the service is of quality, that it
contains useful information and that they feel the need to use more and
more.
Earlier studies addressed similar issues (Fan et al., 2018; Shao et al.,
2019; Zhou, 2011, 2013), but did not integrate a model that can explain
different qualities of m-payment, satisfaction, and perceived individual
performance to understand continuance intention of m-payment.
Considering the impact of m-payment in the African context, due to the
lack of access to technology in the same proportion, a service that can be
used anytime and anywhere, regardless of the education and economic
level, reducing the need to use banks is of great importance (Pal et al.,
2020). The context can challenge the theoretical models to explain
m-payment. Based on these reasons, we approached the research ques-
tion (RQ): How do the individual performance drivers influence the
continuance intention to use m–payment in an African context? In this
sense, it is in our interest to understand the effects of individual perfor-
mance drivers combined with the ECM on m-payment. We joined two
well-established models, the D&M IS success model (DeLone and Mclean,
2003) and ECM (Bhattacherjee, 2001) to investigate continuance inten-
tion to use m-payment and gain a holistic view of the quality of service
and individual performance on continuance intention.
The current research contributes to the literature firstly by combining
the D&M IS success model with the ECM model with the aim of
improving the understanding of continuance intention to use
m–payment, identifying important determinants. As per previous
research, this would be the first study to combine all the factors of D&M
IS success model and ECM model with the purpose to understand
continuance intention to use m–payment. Secondly, considering that the
African market is developing, this research will benefit people and
companies that are developing IT related to m-payment by identifying
the most important factors that can lead to end-user's long-term usage.
Thirdly, by addressing the factors of individual's continuance intention to
use m-payment, the study deepens knowledge, about what is important
to the long–term usage of an IS (Bhattacherjee, 2001).
The next section presents the bibliographic review. Section 3 outlines
the hypotheses and the research model. Section 4 describes the research
methodology. Data analyses and results of research are presented in
Section 5. Finally, the discussion and conclusions are detailed in Sections
6 and 7, respectively.
2. Literature review
2.1. Mobile payment
M-payment is a type of payment that can be performed by mobile
devices (such as mobile phones, smartphones, etc.), to pay for goods,
services, and bills. They use wireless technologies (mobile phone net-
works, NFI, Bluetooth, RFID, etc.) to perform transactions (Kaur et al.,
2020; Kujala et al., 2017; Liebana-cabanillas et al., 2014; 2018;2
Liebana-Cabanillas and Lara-Rubio, 2017; Park et al., 2019). Other au-
thors refer to m-payment as a service to carry out payment, check bal-
ances, and transfer money in a simple way, anytime and anywhere (Pal
et al., 2020; Zhou, 2013, 2014). There are different ways to conduct a
transaction using m-payment, the simplest is based on using
short-messages with a simple mobile phone whereby the user can check
balances or conduct payments using short messages (de Luna et al., 2019;
Zhou, 2013). Another method is by using NFC (near field communica-
tion), communication is established by the proximity of two devices, and
the transaction is made (de Luna et al., 2019; Kujala et al., 2017;
Liebana-Cabanillas et al., 2019). The most sophisticated means is by
using a mobile application (app), the user downloads the app, installs it
on a smartphone, and registers to start using the app (Singh et al., 2020;
Verkijika, 2020).
M-payment continuance intention was studied by Lu et al. (2017),
who applied mobility, privacy protection, and social influence, and
concluded that post-usage privacy protection and social influence belief
impact users’ intentions to continue using m-payment. Yu et al. (2018)
applied trust transfer theory, perceived similarity, and entitativity, and
determined that satisfaction is an important predictor influencing
m-payment continuance intention, and that the trust transfer process
positively influences continuance intention through satisfaction. Zhou
(2013) used information systems success and flow theory, and posited
that flow, satisfaction, and trust influence continuance intention; and
m-payment providers need to offer a quality system, information, and
service to guarantee long-term usage. Chen and Li (2017) applied IT
continuance, risk-trust, and affect-cognition, and concluded that satis-
faction and postadoption perceived usefulness positively influence
continuance intention of m-payment. In general, most previous studies
focused on trust and satisfaction of the m-payment continuance intention
(Lu et al., 2017; Tam et al., 2020; Zhou, 2012, 2014), but quality and
performance also play an important role in m-payment continuance
usage.
2.2. Mobile payment in an African context
In an African context, telecommunication companies (Safaricom)
launched m-payment (M-Pesa) in Kenya in 2007 (Jack and Suri, 2011;
Wenner et al., 2018). Kenyans consolidated the usefulness of this tech-
nology (Omigie et al., 2017; Uwamariya and Loebbecke, 2020). The
technology then grew exponentially and spread across the continent, and
is now being used in more than five African countries and has more than
29 million active users (Vodafone Group, 2016; Wenner et al., 2018).
M-payment was adopted in Mozambique and grew rapidly, consid-
ering that this service is an alternative to bank-based systems for the
population to access financial services. Using simple short messages,
users can perform a transaction to transfer money, and pay for goods and
services. This service was introduced by the Mozambican Telecommu-
nication Company MCel (mKesh) and by Vodacom (M-Pesa) (Ortig~ao
et al., 2015). Batista and Vicente (2018) found that m-payment is very
important in rural areas to increase financial inclusion. Jack and Suri
(2011) argued that m-payment spread very quickly because it is an
alternative banking service and has substantial impact on people in low
economic conditions. Tobbin and Kuwornu (2011) argued that perceived
ease of use and perceived usefulness are the most important factors of
behavioural intention to use m-payment in Ghana. Humbani and Wiese
(2018) show that convenience and compatibility positively influence the
adoption of m-payment. Additionally, they demonstrated that only
gender could moderate the relationship between convenience and the
adoption of m-payment.
2.3. Theoretical models
2.3.1. DeLone and McLean IS success model
The DeLone and McLean IS success model has been broadly used to
explain individual and organizational performance (DeLone andMcLean,
F.B. Franque et al. Heliyon 7 (2021) e078071992). However, in this study, the focus is on the individual level. The
D&M IS model explains that (1) both quality system and information
quality significantly influence the use of IS and user satisfaction, (2) the
use of IS influences the user's satisfaction and vice versa, (3) both use and
satisfaction significantly influence individual performance, and (4) in-
dividual performance significantly influences organizational impact.
Several studies confirm that this model is powerful to explain individual
performance and can be used with other models or variables (Baabdullah
et al., 2019; Sharma and Sharma, 2019). Tam and Oliveira (2016)
employed it to understand the impact of mobile banking; Hsu et al.
(2014) used the model to explain the repurchase intention on online
group-buying; Wang (2008) applied it to explain the impact of e-com-
merce system success.
After ten years DeLone and Mclean (2003) reviewed several papers
that validate, challenge, and propose improvements to the original
model, and proposed an updated model. In the updated model they
include the fact that service quality significantly influences the use of the
system and satisfaction. They realized that with the growth of IS, users
started paying attention to the quality of services (Tam and Oliveira,
2016). Concerning the impact, in the updated model, they realized that
other studies have proposed several types of impacts and decided to join
all the impacts into a single impact called net benefits. Considering that
the proposed model is based on the individual level, the individual per-
formance will also be used.
2.3.2. Information system continuance model
There are several theories used in studies related to information
systems, such as the unified theory of acceptance and usage of technology
(UTAUT), the technology acceptance model (TAM), and the task-
technology fit (TTF). Our interest is based on the post-adoption theo-
retical model of IS, at the individual level. There is a difference between
adoption and continuance intention of IS. Adoption refers to factors that
explain why an individual adopts or rejects a technology (Humbani and
Wiese, 2019; Straub, 2009). At this stage, the users have their first con-
tact with the technology, and depending on their experience, they decide
whether to use it or to reject it. Continuance intention refers to factors
that explain why an individual uses a technology for a long time, thus
contributing to the continued use of the technology (Franque et al., 2020;
Lin et al., 2017). It involves understanding the long-term factors that
contribute to the success of the IS (Bhattacherjee, 2001; Lin et al., 2017).
Despite the merit of previous studies that applied adoption theories
such as UTAUT and TAM to explain continuance intention (Hadji and
Degoulet, 2016; Joo et al., 2016; Wu and Chen, 2017), the application of
these models may suffer from some limitations, leading to mis-
understandings and misapplications of these theories (Bhattacherjee and
Barfar, 2011; Franque et al., 2020; Nabavi et al., 2016). The ECM model
was based on the expectation-confirmation theory of Oliver (1986). The
model explains that (1) continuance intention to use IS was strongly
anticipated by user satisfaction, followed by users' perceived usefulness
of the system, (2) user satisfaction was predicted by users' confirmation
of perceived usefulness and expectation, and (3) user confirmation of
expectation was a significant predictor of users' perceived usefulness. The
model was extensively tested in IS research and confirmed to be a good
model to explain continuance intention (Carillo et al., 2017; Ryu, 2018;
Talwar et al., 2020;Wang et al., 2019; Zheng, 2019). Users’ satisfaction is
the best factor to improve the continuance intention-behaviour to use IS,
and before users decide to continue using, satisfaction and positive
attitude are essential (Bhattacherjee, 2001).
Most research on IS continuance intention was based on the ECM
model. Shiau et al. (2020) used it to explain fintech; Susanto et al. (2016)
used it to explain smartphone banking services; Lee (2010) applied it to
explain e-learning; Alraimi et al. (2015) utilized it to explainMOOCs; and
Gao et al. (2015) used the model to explain mobile purchase. To the best
of our knowledge, ECM and the D&M IS success model have users’
satisfaction as the strongest factor of individual performance and
continuance intention.3
2.3.3. Joint model of D&M IS success and ECM
The model proposed is based on ECM (Bhattacherjee, 2001).
Bhattacherjee asserted that the model provides a better contribution
to continuance intention to use IS. As can be seen in the literature,
some studies guided their research based on ECM (Shiau et al., 2020;
Susanto et al., 2016). The ECM model focuses on three cognitive
feelings (satisfaction, perceived usefulness, and expectation of
confirmation). However, it does not include other constructs that
may express additional feelings, such as quality of service, perfor-
mance, and usage, among others. To address this absence, different
studies integrated others models and factors to explain different
phenomena (Gao et al., 2015; Humbani and Wiese, 2019; Wu and
Chen, 2017). Based on the suggestions of Bhattacherjee (2001) and
Bhattacherjee and Lin (2014), that their models should be considered
in different environments and technologies, and with other factors,
the present study combines D&M IS success model and ECM to un-
derstand m-payment.
3. Research model and hypotheses
The aim of this study is to understand continuance intention of
m-payment, using the post-acceptance model ECM, which states that
satisfaction and perceived usefulness are the main factors supported
by the confirmation of expectations (Bhattacherjee, 2001). The
addition of other models or constructs will provide a better under-
standing of the long-term usage of m-payment. Thus, we integrated
the D&M IS success model that asserts that the quality of services,
system, and information predict satisfaction and use, which conse-
quently influence individual performance. Thus, the theoretical
model proposed (Figure 1) to understand continuance intention to
use m-payment states that:
1. The quality of service, system, and information determine confirma-
tion, satisfaction, and use of m-payment.
2. Confirmation of expectation directly influences satisfaction and
perceived usefulness of m-payment.
3. The use directly determines satisfaction, individual performance, and
continuance intention.
4. Satisfaction directly influences individual performance and continu-
ance intention.
5. Perceived usefulness directly influences satisfaction and continuance
intention.
6. Individual performance directly determines continuance intention.
The corresponding hypotheses are discussed below.
Information quality reflects the relevance, sufficiency, precision, and
punctuality of information. However, users start and continue using m-
payment when they find relevant, accurate, and up-to-date information.
Information quality may also influence users' satisfaction (Cidral et al.,
2018). In contrast, poor information quality can decrease users’ satis-
faction as they expect to obtain reliable, relevant, and timely information
from m-payment systems (Gao et al., 2015). When users start using IS,
they have initial expectations, and during the acceptance process, the
level of expectation increases or decreases. However, information quality
may positively influence the confirmation of expectation. For Tam and
Oliveira (2016) information quality plays an important role in explaining
user satisfaction of using mobile banking. Zhang et al. (2017) report that
high information quality content improves the user satisfaction of virtual
learning community services.
H1a. The quality of the information positively influences the use of
m-payment.
H1b. The quality of the information positively influences the user
satisfaction of m-payment.
H1c. The quality of the information positively influences the confir-
mation of m-payment.
Figure 1. Research model. Notes: ECM: Expectation Confirmation Model; D&M IS: DeLone and McLean information system success.
F.B. Franque et al. Heliyon 7 (2021) e07807DeLone and McLean (1992) introduced system quality, presenting
it as the overall quality performance of the system, and that it is
measured by the perceptions of the individual. System quality rep-
resents access speed, good connection, navigation, and ease of use
(Cidral et al., 2018; Gao et al., 2015). The m-payment service pro-
vider that accommodates the above characteristics and users'
perceived quality of the system may increase the level of expectation,
easing the use of m-payment services. Furthermore, system quality
may improve the use and user satisfaction of m-payment. Confirming
users’ initial expectations may influence long-term usage of
m-payment.
H2a. System quality positively influences the use of m-payment.
H2b. System quality positively influences user satisfaction of m-
payment.
H2c. System quality positively influences confirmation of m-
payment.
Service quality reflects assurance, personalization, reliability, and
responsiveness. This means that when users perceive reliable service,
and when the m-payment service provider is always willing to sup-
port users when needed, user expectations will be confirmed, and
they will continue using the system (Tam and Oliveira, 2016). The
m-payment service provider must ensure quality of the service to
increase the users’ satisfaction and the trustworthiness of the service,
and consequently continuance use of m-payment (Gao et al., 2015).
In the acceptance process, positive expectations help users to adopt
the IS. Therefore, service quality plays a crucial role to confirm user
expectations.
H3a. Service quality positively influences the use of m-payment.
H3b. Service quality positively influences the user satisfaction of m-
payment.
H3c. Service quality positively influences the confirmation of m-
payment.
Confirmation refers to users’ assessment toward a product, service, or
technology. Users make their assessment when comparing their initial
expectations with the performance of the product, service, or technology.
When they achieve their initial expectations, they have positive confir-
mation; when the initial expectations are not achieved, they have nega-
tive confirmation (Alraimi et al., 2015; Oghuma et al., 2016).
Confirmation of expectation in m-payment services usage will increase
the satisfaction of the users and the perceived usefulness of the service
(Susanto et al., 2016).
H4a. Confirmation positively influences user satisfaction of m-
payment.
H4b. Confirmation positively influences perceived usefulness of m-
payment.4
The use of m-payment service begins to be frequent when users
perceive dependence of the service or system, when they perceive no
effort to use it, and when they start perceiving performance outcomes
(Chang et al., 2014). When the use of m-payment services starts to
become automatic, and users use it frequently, and they start perceiving
the individual performance of the service or system, satisfaction
increases.
H5a. The use of m-payment positively influences the satisfaction of
users.
H5b. The use of m-payment positively influences the individual
performance of users.
H5c. The use of m-payment positively influences users' continuance
intention.
Satisfaction reflects comfortable feelings by an individual using m-
payment services, because of the usage experiences and performance
outcomes, meaning that satisfaction starts to become stronger after users
adopt the service or system (Bhattacherjee and Lin, 2014). When users
are satisfied with the service, the long-term relationships become
stronger (Yu et al., 2018). Many papers confirm that satisfaction is the
best predictor to improve the continuance intention of any system and to
motivate users to perceive the individual performance of the service or
system (Carillo et al., 2017; Cho, 2016; Mouakket, 2015; Yu et al., 2018).
H6a. User satisfaction positively influences the individual perfor-
mance of m-payment.
H6b. User satisfaction positively influences the continuance intention
to use m-payment.
Perceived usefulness is the degree to which individuals start to un-
derstand the advantages in terms of usage of the IS (Davis, 1989). This
means that when users perceive the benefits of the service or system
utilization, the long-term relationship is reinforced (Lee, 2010; Rezvani
et al., 2017). Perceived usefulness is very important for m-payment
because users perceive the benefits, and the utilization of the system
becomes more frequent. Perceived usefulness strongly influences
continuance intention to use m-payment services. Earlier research shows
that perceived usefulness is very important to satisfaction and increases
the intention to continue using IS (Cho, 2016; Joo et al., 2018; Shin et al.,
2017).
H7a. Perceived usefulness positively influences user satisfaction of m-
payment.
H7b. Perceived usefulness positively influences continuance inten-
tion to use m-payment.
Individual performance is the degree to which an individual perceives
that IS enables him or her to accomplish tasks more easily and quickly
(DeLone and Mclean, 2003). It suggests that individuals use IS if they
F.B. Franque et al. Heliyon 7 (2021) e07807perceive that it is useful to their activities (Tam and Oliveira, 2016).
Individual performance reinforces the behaviour to continue using an
m-payment system because it can be used anytime and anywhere. It the
model proposed, individual performance has an important influence on
continuance intention, and consequently impacts continuance intention
to use m-payment.
H8. Individual performance positively influences continuance inten-
tion to use m-payment.
4. Methodology
4.1. Measurement
As mentioned in the sections above, a theoretical model was used to
investigate continuance intention of m-payment. The main method of
data collection for this study was an online survey, as it is the quickest
and most effective way to collect responses on this subject (Alraimi et al.,
2015; Chang and Zhu, 2012). A questionnaire was developed for the
survey using constructs and items from the literature (Table 1). The items
measured for information quality, system quality, service quality, and
individual performance were adopted from Tam and Oliveira (2016); the
items for use were adopted from Venkatesh et al. (2003); the items for
satisfaction, confirmation, perceived usefulness, and continuance inten-
tion were adopted from Bhattacherjee (2001). The questionnaire was
approved by the NOVA IMS Ethics Committee.
4.2. Data
Data were collected from June 2018 to October 2018. The items were
assessed on a seven-point scale, ranging from one (totally disagree) to
seven (totally agree). The question was created and managed in English
and revised for content validity by a language expert. Nevertheless, aTable 1. Measurement items.
Nº Constructs Questionnaire Items
1 Information Quality (INFQ) INFQ1. The information provided by M-Payment is useful.
INFQ2. The information provided by M-Payment is understa
INFQ3. The information provided by M-Payment is interesti
INFQ4. The information provided by M-Payment is reliable.
2 System Quality (SYSQ) SYSQ1. M-Payment is easy to navigate.
SYSQ2. M-Payment allows me to easily find the information
SYSQ3. M-Payment is well structured.
SYSQ4. M-Payment is easy to use.
3 Service Quality (SERQ) SERQ1. The responsible service personnel are always highly
SERQ2. The responsible service personnel provide personal
SERQ3. The responsible service personnel provide services r
SERQ4. The responsible service personnel have enough know
4 Use (U) U1. I use M-Payment.
U2. I use M-Payment to buy products and services.
U3. I use M-Payment to make transfers.
U4. I use M-Payment to withdraw money.
5 Satisfaction (S) S1. I am very pleased to use M-Payment.
S2. I am very happy with M-Payment.
S3. I am delighted with M-Payment.
6 Confirmation (C) C1. My experience with using M-Payment was better than I
C2. The service level provided by M-Payment was better tha
C3. Overall, most of my expectations from using M-Payment
7 Perceived Usefulness (PU) PU1. Using M-Payment improves my performance.
PU2. Using M-Payment increases my productivity.
PU3. Using M-Payment enhances my effectiveness.
PU4. I find M-Payment to be useful for my work.
8 Individual Performance (IP) IP1: M-Payment enables me to accomplish tasks more quick
IP2: M-Payment makes it easier to accomplish tasks.
IP3: M-Payment is useful for my job.
9 Continuance Intention (CI) CI1. I intend to continue using M-Payment rather than disco
CI2. My intentions are to continue using M-Payment rather
CI3. I plan to continue using M-Payment in my job.
5
professional translator translated the questionnaire into Portuguese to
adjust it to the Mozambican context. The questionnaire was reverse
translated to English by a different translator to ensure equivalence
(Brislin, 1970). To validate the instruments, a pilot test was conducted on
a group of 40 students, who were excluded from the main sample. Given
that the goal of this study is to investigate continuance intention to use
m-payment, the target respondents should have experience in using
m-payment. To ensure this, the valid respondents in the Mozambican
context were confined to M-Pesa andMkesh users. The survey was sent to
the respondents, providing a hyperlink for the questionnaire. We
received 338 valid responses by the end of October 2018 from the 900
e-mails sent, which corresponds to a 37.5% response rate. We tested the
sample distributed to the first and second respondent groups using the
Kolmogorov-Smirnov (K-S) test and confirmed that they do not differ
statistically (Ryans, 1974), showing that non-response bias was not
present. The common method bias was also examined using Harman's
test (Podsakoff et al., 2003) confirming no significant common method
bias in the data.
The characteristics of the sample are shown in Table 2; 60% of the
respondents were men, 42% of the respondents had used m-payment one
(1) to four (4) times during the last 3 months.
5. Data analysis and results
Structural equation modeling (SEM) with partial least square (PLS)
was used to test and assess the validity of the theoretical model. Previous
research has recognized the potential of SEM for measuring structural
models (Alraimi et al., 2015; Tam and Oliveira, 2016). SEM is a set of
statistical models used to assess the validity of theories with empirical
data (Ringle et al., 2005). Additionally, the Kolmogorov–Smirnov (K-S
test) was implemented, as it is used in cases where data are not usually
distributed, and the research model is complex and has not been tested in
the literature. Thus, PLS is the appropriate method for this research.Adapted from
ndable.
ng.
Tam and Oliveira (2016)
I am looking for.
Tam and Oliveira (2016)
willing to help whenever I need support with the M-Payment.
attention when I experience problems with the M-Payment.
elated to M-Payment at the promised time.
ledge to answer my questions with respect to M-Payment.
Tam and Oliveira (2016)







ly. Tam and Oliveira (2016)
ntinue its use.
than manual processing or other alternative means.
Bhattacherjee (2001)
Table 2. Sample characteristics.
Age
<25 119 35%
25 - 30 96 28%
31 - 40 76 22%






High school or below 83 25%
Bachelor's degree 151 45%
Master's degree or higher 104 31%
Employment
Students 95 28%








Common-law marriage (cohabitation) 67 20%
Do not know answers 2 1%
M-payment usage frequency (time/3 months)
1 - 4 143 42%
5 - 10 92 27%
>10 103 30%
F.B. Franque et al. Heliyon 7 (2021) e07807Smart PLS 3 software (Ringle et al., 2015) was used to analyse the
theoretical model relationships.5.1. Measurement model
The results of the measurement model are presented in Tables 3 and
4. The results of composite reliability (CR) are greater than 0.70, indi-
cating that the model has good internal consistency. To assess the indi-
cator reliability, we considered a loading greater than 0.70. The
instruments present a good indicator reliability. Average variance
extracted (AVE) was used to test convergent validity. AVE should be
greater than 0.50 so that the latent variables explainmore than half of the
variance of their indicators (Fornell and Larcker, 1981; Hair et al., 2016;
Henseler et al., 2009).
As seen in Table 3, all the constructs meet these criteria, ensuring
convergence. This shows that the constructs can be used to assess the
theoretical model. Discriminant validity was measured using Fornell-
Larcker criterion (Table 4), cross-loadings criterion (Table 5), and the
heterotrait-monotrait ratio of correlations (HTMT) (Table 6). Table 4 re-
ports the square root of the AVE in bold along the diagonal, and the cor-
relations between the constructs. Based on Fornell and Larcker (1981)
criterion, the square root of the AVE should be greater than the correlation
between the constructs, and thus the constructs fulfil the criterion. To
ensure the discriminant validity, each item presents a higher loading on its
corresponding factor than in the cross-loading (Chinn, 1998; G€otz et al.,
2010). Based onHTMT (Table 6) it can be seen that all the values are below
0.90, and it therefore can be concluded that there is discriminant validity
(Henseler et al., 2015). The measurement model findings indicate that the
model has a good internal consistency, reliability indicator, convergence
validity, and discriminant validity, illustrating that the constructs are sta-
tistically different and can be used to assess the structural model.6
5.2. Structural model
After the validation of the measurement model, the structural model
was analysed for hypotheses and constructs testing. Figure 2 presents the
research results. The structural model assessment used 5000 bootstrap
resamples to estimate the path significance level of the model (Henseler
et al., 2009). The VIF (variance inflation factor) was also tested to assess
the multicollinearity. All of the constructs are below the threshold of 5,
indicating the absence of multicollinearity between the constructs (Hair
et al., 2016).
Themodel explains 32% of the variation in the use of m-payment. The
information quality (bβ ¼ 0.400, p< 0.01) and service quality (bβ ¼ 0.225,
p < 0.01) are statistically significant in explaining use, thus confirming
H1a and H3a. The system quality is not statistically significant in
explaining use, and thus hypothesis H2a is not confirmed.
The model explains 53% of the variation in satisfaction in using m-
payment. The information quality (bβ ¼ 0.152, p< 0.01), confirmation (bβ
¼ 0.389, p < 0.01), use (bβ ¼ 0.240, p < 0.01), and perceived usefulness
(bβ ¼ 0.136, p < 0.05) are statistically significant in explaining satisfac-
tion, thus confirming H1b, H4a, H5a, and H7a. System quality and ser-
vice quality are not statistically significant in explaining satisfaction, and
thus hypotheses H2b and H3b are not confirmed.
The model explains 34% of the variation in confirmation of m-pay-
ment. Information quality (bβ ¼ 0.359, p < 0.01) and service quality (bβ ¼
0.275, p < 0.01) are statistically significant in explaining confirmation,
thus confirming H1c and H3c. System quality is not statistically signifi-
cant, and thus hypothesis H2c is not confirmed.
The model explains 32% of variation in perceived usefulness of m-
payment. Confirmation (bβ ¼ 0.566, p< 0.01) is statistically significant in
explaining perceived usefulness, thus confirming H4b.
The model explains 19% of variation in individual performance. Use
(bβ ¼ 0.416, p < 0.01) and satisfaction (bβ ¼ 0.146, p < 0.1) are statisti-
cally significant in explaining individual performance, therefore con-
firming H5b and H6a.
36% of the variation is explained by the model in continuance
intention to use m-payment. Use (bβ ¼ 0.272, p < 0.01), individual per-
formance (bβ ¼ 0.310, p < 0.01), and satisfaction (bβ ¼ 0.270, p < 0.01)
are statistically significant in explaining continuance intention, therefore
confirming H5c, H6b, and H8. Perceived usefulness is not statistically
significant, and thus hypothesis H7b is not confirmed.
The strongest relationships were confirmation on perceived useful-
ness (bβ ¼ 0.566), use on individual performance (¼ 0.416), information
quality on use (¼ 0.400), and confirmation on satisfaction (bβ ¼ 0.389).
6. Discussion
The model proposed is a combination of the D&M IS success model
(DeLone and Mclean, 2003) and the ECM (Bhattacherjee, 2001), to
explain continuance intention to use m-payment. Based on the findings
(see Table 7), of 19 hypotheses 14 were confirmed and 5 were not.
Therefore, we can argue that most of the hypothesized relationships were
confirmed. Individual performance is the strongest predictor of contin-
uance intention, followed by use and satisfaction. Information quality
and service quality determine confirmation. Information quality, use,
confirmation, and perceived usefulness determine users’ satisfaction. Use
is explained by information and service quality. Individual performance
is explained by use and satisfaction of m-payment. Perceived usefulness is
explained by confirmation. Surprisingly, service quality does not explain
satisfaction, perceived usefulness does not explain continuance intention,
and system quality explains none of the proposed relationships.
The results indicate that information quality positively influences use
(H1a), satisfaction (H1b), and confirmation (H1c) of m-payment. The
results of H1a and H1b are consistent with those of Tam and Oliveira
(2016) and Cidral et al. (2018), who assert that information quality
Table 3. Measurement model.
Construct AVE Composite Reliability Cronbach's Alpha Item Loadings t-value
















Satisfaction (S) 0.690 0.870 0.776 S1 0.850 48.015
S2 0.833 40.310
S3 0.809 27.531
Confirmation (C) 0.623 0.832 0.697 C1 0.777 21.874
C2 0.824 32.682
C3 0.765 24.587
Individual performance (IP) 0.630 0.836 0.705 IP1 0.782 27.527
IP2 0.846 39.725
IP3 0.751 18.229




Continuance Intention (CI) 0.525 0.812 0.695 CI1 0.757 22.151
CI2 0.769 20.020
CI3 0.807 41.005
Note: AVE: Average variance extracted.
Table 4. Latent construct correlations and square roots of AVEs.
Mean STDEV INFQ SYSQ SERQ U S C IP PU CI
INFQ 4.869 1.123 0.807
SYSQ 4.813 1.123 0.608 0.793
SERQ 4.247 1.166 0.247 0.284 0.785
U 4.693 1.154 0.509 0.395 0.349 0.771
S 4.464 1.165 0.524 0.432 0.361 0.566 0.831
C 4.330 1.102 0.498 0.413 0.396 0.510 0.640 0.789
IP 4.545 1.055 0.384 0.390 0.257 0.415 0.333 0.397 0.794
PU 4.464 1.085 0.446 0.327 0.329 0.495 0.530 0.566 0.485 0.758
CI 4.481 0.986 0.389 0.342 0.288 0.496 0.426 0.439 0.481 0.386 0.724
Notes: Values in bold are the square root of the average variance extracted; STDEV: Standard deviation; INFQ: Information Quality; SYSQ: System Quality; SERQ: Service
Quality; U: Use; S: Satisfaction; C: Confirmation; IP: Individual performance; PU: Perceived Usefulness; CI: Continuance Intention.
F.B. Franque et al. Heliyon 7 (2021) e07807positively influences use and satisfaction. This means that when m-pay-
ment provides information with quality, it positively impacts the usage,
satisfaction, and confirmation of the expectation of m-payment (Chang
et al., 2014; Cheng, 2014; Cidral et al., 2018). The users may always
expect to access comprehensive, accurate, and up-to-date information on
the m-payment system. As users understand that the m-payment presents
quality information, they will understand that the m-payment provider is
maintaining the information up to date, and they will therefore continue
using m-payment. If the information is out of date or inaccurate, it will7
negatively influence the usage, satisfaction, and expectations (Gao et al.,
2015).
Our results indicate that system quality did not affect use (H2a),
satisfaction (H2b), or confirmation (H2c) of m-payment, indicating that
in the post-acceptance phase the quality of the system is not important for
the usage, user satisfaction, or the confirmation of the expectations
regarding continuance intention of m-payment. This result is not
consistent with the findings reported in several studies (Budiardjo et al.,
2017; Cidral et al., 2018; Gao et al., 2015). A possible explanation may
Table 5. Cross loadings.
INFQ SYSQ SERQ U S C IP PU CI
INFQ1 0.829 0.427 0.185 0.476 0.461 0.428 0.359 0.411 0.329
INFQ2 0.851 0.541 0.166 0.440 0.440 0.385 0.364 0.369 0.354
INFQ3 0.809 0.516 0.222 0.379 0.434 0.420 0.312 0.408 0.327
INFQ4 0.737 0.490 0.234 0.334 0.346 0.371 0.183 0.231 0.235
SYSQ1 0.469 0.736 0.230 0.314 0.328 0.277 0.269 0.199 0.198
SYSQ2 0.477 0.839 0.255 0.306 0.385 0.339 0.326 0.264 0.293
SYSQ3 0.483 0.837 0.242 0.302 0.360 0.343 0.332 0.321 0.312
SYSQ4 0.499 0.753 0.171 0.332 0.293 0.346 0.306 0.247 0.277
SERQ1 0.245 0.278 0.725 0.251 0.289 0.319 0.174 0.275 0.216
SERQ2 0.172 0.208 0.824 0.295 0.283 0.331 0.229 0.271 0.265
SERQ3 0.176 0.168 0.818 0.282 0.287 0.297 0.170 0.232 0.195
SERQ4 0.183 0.239 0.771 0.268 0.275 0.296 0.235 0.253 0.226
U1 0.426 0.325 0.316 0.781 0.402 0.357 0.346 0.353 0.438
U2 0.386 0.292 0.219 0.745 0.406 0.381 0.308 0.421 0.425
U3 0.354 0.248 0.255 0.792 0.436 0.408 0.308 0.337 0.318
U4 0.400 0.346 0.282 0.767 0.498 0.426 0.316 0.414 0.349
S1 0.495 0.415 0.332 0.585 0.850 0.502 0.315 0.445 0.368
S2 0.432 0.348 0.267 0.435 0.833 0.545 0.259 0.469 0.367
S3 0.372 0.307 0.299 0.378 0.809 0.552 0.252 0.407 0.325
C1 0.341 0.294 0.294 0.402 0.561 0.777 0.352 0.456 0.341
C2 0.446 0.369 0.349 0.417 0.497 0.824 0.341 0.456 0.375
C3 0.390 0.312 0.294 0.387 0.454 0.765 0.241 0.426 0.321
IP1 0.309 0.286 0.234 0.356 0.318 0.354 0.782 0.369 0.389
IP2 0.295 0.333 0.181 0.330 0.249 0.278 0.846 0.375 0.403
IP3 0.312 0.309 0.198 0.301 0.223 0.314 0.751 0.414 0.351
PU1 0.388 0.227 0.230 0.347 0.420 0.468 0.322 0.729 0.249
PU2 0.323 0.234 0.260 0.410 0.375 0.466 0.380 0.813 0.325
PU3 0.312 0.283 0.275 0.344 0.431 0.395 0.395 0.778 0.335
PU4 0.333 0.252 0.230 0.402 0.386 0.381 0.377 0.709 0.258
CI1 0.310 0.261 0.231 0.389 0.312 0.339 0.380 0.337 0.757
CI2 0.276 0.271 0.175 0.367 0.334 0.317 0.319 0.274 0.769
CI3 0.359 0.316 0.248 0.431 0.373 0.364 0.462 0.296 0.807
Notes: Indicator loading (in bold) greater than all its cross-loadings; INFQ: Information Quality; SYSQ: System Quality; SERQ: Service Quality; U: Use; S: Satisfaction; C:
Confirmation; IP: Individual performance; PU: Perceived Usefulness; CI: Continuance Intention.
Table 6. Heterotrait-monotrait ratio of correlations (HTMT).




U 0.631 0.500 0.444
S 0.648 0.544 0.460 0.721
C 0.657 0.551 0.533 0.694 0.871
IP 0.497 0.519 0.345 0.561 0.447 0.564
PU 0.561 0.422 0.426 0.650 0.695 0.778 0.670
CI 0.487 0.433 0.386 0.658 0.563 0.623 0.656 0.527
Notes: INFQ: Information Quality; SYSQ: System Quality; SERQ: Service Quality; U: Use; S: Satisfaction; C: Confirmation; IP: Individual performance; PU: Perceived
Usefulness; CI: Continuance Intention.
F.B. Franque et al. Heliyon 7 (2021) e07807reside in the fact that users already assume that m-payment works well,
and that it is a mature technology. Another reason may be that our study
was conducted in a developing economy context, and that the other
studies were conducted in developed economies. A third reason may
have to do with the technology studied. The other studies applied
different technologies such as web-based learning, social cataloguing
sites, online learning, etc. (Cidral et al., 2018; Daʇ;han and Akkoyunlu,
2016; Gao et al., 2015). Furthermore, our results indicate that service8
quality positively influenced use (H3a) and confirmation (H3c), but not
satisfaction (H3b). The result of H3a is contradictory with that of Cidral
et al. (2018) and Tam and Oliveira (2016), where the relationship was
not significant. The result of H3b is consistent with Gao et al. (2015) and
Cidral et al. (2018). The result of H3c is consistent with Oghuma et al.
(2016), who reports that service quality positively influences confirma-
tion. These findings suggest that m-payment providers should be willing
to help the users whenever they need support, should provide personal
Figure 2. Research model. Notes: Integration of Expectation Confirmation Model (ECM) and DeLone and McLean information system success (D&M IS); (***p < 0.01;
**p < 0.05; *p < 0.10).
Table 7. Hypotheses results.
Hypothesis Independent Construct → Dependent construct Findings (β) P value Conclusion
H1a Information Quality → Use 0.400 0.000 Supported
H1b Information Quality → Satisfaction 0.152 0.008 Supported
H1c Information Quality → Confirmation 0.359 0.000 Supported
H2a System Quality → Use 0.088 0.235 Not supported
H2b System Quality → Satisfaction 0.065 0.261 Not supported
H2c System Quality → Confirmation 0.116 0.140 Not supported
H3a Service Quality → Use 0.225 0.001 Supported
H3b Service Quality → Satisfaction 0.067 0.163 Not supported
H3c Service Quality → Confirmation 0.275 0.000 Supported
H4a Confirmation → Satisfaction 0.389 0.000 Supported
H4b Confirmation → Perceived Usefulness 0.566 0.000 Supported
H5a Use → Satisfaction 0.240 0.000 Supported
H5b Use → Individual performance 0.416 0.000 Supported
H5c Use → Continuance Intention 0.272 0.000 Supported
H6a Satisfaction → Individual performance 0.146 0.071 Supported
H6b Satisfaction → Continuance Intention 0.162 0.018 Supported
H7a Perceived Usefulness → Satisfaction 0.136 0.025 Supported
H7b Perceived Usefulness → Continuance Intention 0.016 0.834 Not supported
H8 Individual performance → Continuance Intention 0.310 0.000 Supported
F.B. Franque et al. Heliyon 7 (2021) e07807help, and should provide services at the time promised, in order to
encourage the usage and facilitate the confirmation of expectation of
m-payment.
Confirmation positively influences perceived usefulness (H4a) and
user satisfaction (H4b) of m-payment (Alraimi et al., 2015; Oghuma
et al., 2016; Tam et al., 2020). This means that the experiences using
m-payment were positive and user expectations were confirmed (Cheng,
2014; Tam et al., 2020). While for Park et al. (2017) confirmation does
not explain user satisfaction. This situation can occur when the initial
experience is negative, and the user's expectation is disconfirmed.
Additionally, expectation can be different according to the culture of the
country. In the current study the participants belong to a developing
economy (Mozambique), whereas in the other studies they belong to a
developed economy (South Korea). Our results show that the use of
m-payment is an important predictor for individual performance (H5a),
user satisfaction (H5b), and continuance intention (H5c). This means that
the more users use m-payment the more they will perceive the usefulness
of m-payment and increase the feeling of satisfaction, consequently
motivating users to continue using m-payment. The results indicate that
user satisfaction positively influences individual performance (H6a) and
continuance intention (H6b) (Chen and Li, 2017; Cidral et al., 2018; Tam
et al., 2020; Yu et al., 2018). Park et al. (2017), found a contradictory9
result for H6b. The finding indicates that when the user is very happy
using m-payment, the satisfaction became an important predictor of
continuance intention to use m-payment.
Perceived usefulness positively influences satisfaction (H7a)
(Alraimi et al., 2015; Tam et al., 2020) but not continuance intention
(H7b) (Hsiao et al., 2016). This means that when users perceive per-
formance, effectiveness, and benefits in using m-payment, satisfaction of
the users will be confirmed, and consequently influence their continu-
ance intention to use m-payment. The results also indicate that indi-
vidual performance positively influences continuance intention (H8).
However, individual performance was the strongest construct to predict
continuance intention. This finding suggest that when the m-payment
allows the users to accomplish their tasks quickly, and when the benefits
of the m-payment reflect the daily lives of the users, they begin to feel
the intention to continue using m-payment (Morosan and DeFranco,
2016; Zhou, 2014).
Our findings are that the construct system quality is not significant in
any of the relationships tested. To avoid confusion in the interpretation of
the model we have redrawn the model (Figure 3) and removed system
quality. The results show us that there no significant difference between
the original model and the recalculated model without system quality,
thus supporting our initial model.
Figure 3. Research model recalculated without system quality. Notes: ECM: Expectation Confirmation Model; D&M IS: DeLone and McLean information system
success; (***p < 0.01; **p < 0.05; *p < 0.10).
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Based on the D&M IS success and IS continuance models (Bhattacher-
jee, 2001; DeLone and Mclean, 2003), this study presents a joint model of
users' continuance intention to use m-payment. The model here proposed
joins theD&MIS successmodel and the IS continuancemodel,with the aim
of identifying antecedents that focus on satisfaction, individual perfor-
mance, and continuance intention. Themodel was proposed and validated
empirically in the Mozambican context. The findings provide support for
the importance of the added constructs fromDeLone andMclean (2003) in
user's continuance intention to use m-payment. Therefore, this founda-
tional contribution opens the door for additional usage of specific models
for new research contexts. This study contributes to the long-term usage of
information systems and continuance literature. However, if information
systems evolve, users will start considering new technology features.
System quality is not supported in any relationship. This result con-
tradicts those of Budiardjo et al. (2017), Cidral et al. (2018), and Gao
et al. (2015), suggesting that the construct is not important in that
context, meaning that m-payment providers are not concerned with
system quality. This calls for future research in the same context with
different technologies to confirm the assumptions. This study demon-
strates that information quality and service quality are important pre-
dictors of use and confirmation, and consequently, use and confirmation
are important predictors of satisfaction, individual performance, and
perceived usefulness. Satisfaction, use, and individual performance are
important predictors of continuance intention to use m-payment. As
another theoretical implication, the model validates IS continuance
intention theory for the case of m-payment use in Mozambique, unlike
previous studies that focused on developed economies (Chen and Li,
2017; Fan et al., 2018; Khalilzadeh et al., 2017; Zhou, 2014).6.2. Practical implications
The m-payment service designer and providers are informed with our
findings to better understand the most important determinants to ensure
long-term usage of m-payment and implement new strategies to improve
these determinants. For example, information quality and service quality
were found to be predictors that influence use and confirmation, thus
suggesting that m-payment providers should provide service and infor-
mation with good quality to make the service easy and intuitive to use
and ensure better experiences using it. In other words, m-payment ser-
vice should not require much effort from the users, and the content
should be understandable, interesting, useful, and reliable. The m-pay-
ment providers should ensure that the information available is correct,
up-to-date, and useful to the user. In addition, m-payment providers
should help the users whenever they need help, and thus the quality of
the service is very important (Gao et al., 2015). This study also finds that
use and confirmation have a significant impact on perceived usefulness,
satisfaction, and individual performance. Therefore, when the m-pay-
ment service provided is better than expected, users will start to perceive10usefulness and individual performance, and consequently become satis-
fied with the service. The m-payment providers should ensure that users
have a good experience with m-payment, providing good quality services
to exceed users' expectations. Service providers should offer suitable
solutions, considering the context or environment of the users. The
benefits associated with services should be clear in order to positively
impact users' sense of satisfaction and their willingness to continue using
the service. Satisfaction and individual performance have a significant
impact on continuance intention to use m-payment. This suggests that
m-payment providers should ensure that users perceive the benefits of
using m-payment, to influence users’ sense of satisfaction and long-term
usage of m-payment, and should seek to create loyalty from their users, to
ensure continuance intention to use m-payment.
Satisfaction is important for using m-payment, and thus m-payment
providers should ensure that m-payment works well, that the promised
services are available, that the users can use m-payment easily, and that it
is useful for their daily lives. System quality was not significant for any of
the proposed relationships (use, satisfaction, and confirmation), indi-
cating that in the post-adoption phase the quality of the system is not
important. This result may be important for the m-payment providers
because it may indicate that the users assume that m-payment works well,
that it has already reached maturity, and thus the providers may be
concerned about improving other factors such as quality of service or
information. However, m-payment providers should continue to ensure
good system quality in order to sustain users’ intentions to continue using
m-payment. This suggests that the m-payment providers should
constantly improve the system in aspects related to safety, ease of use, and
information, to provide a well-structured system that is easy to navigate
and has understandable information. Service quality was not relevant for
satisfaction to use m-payment. It may be that the user support service is
not effective, perhaps hindering access to user support service. Thus, m-
payment providers should improve the quality of service, such as user
support with different types of support platforms, empowering the staff
who will support the users to have the necessary knowledge to help the
users with all of their needs, and create support manuals in physical and
digital format, guaranteeing support to the users physically and online.6.3. Limitations and future research
The research has some limitations. The participants of the sample
were highly educated and relatively young (adults). Future research
could include non-students and broaden the age range of participants.
Considering that m-payments process financial transactions, future
research can extend the model by combining new factors such as trust
and perceived risk in order to add more insights to the research. Our
model was proposed for and validated in Mozambique and may not fully
represent all potential m-payments users, which might be a threat to our
findings. To enhance generalization and external validity, the sample for
future research could include other African countries with different
cultures and access to resources.
F.B. Franque et al. Heliyon 7 (2021) e078077. Conclusion
The current research approaches the theme of m-payment in an Africa
context, testing the empirical case of a modern and important technology
in Mozambique. In the IS literature the concept of continuance intention
has not been deeply explored regarding this context. To fill this gap, a
theoretical innovative framework was proposed by joining the D&M IS
success model and the ECM, to understand continuance intention to use
m-payment. The empirical results show that continuance intention is
positively influenced by individual performance, use, and satisfaction.
Information and service quality positively impact the use and confirma-
tion of the expectations. Information quality, use, and confirmation of
expectations positively impact user satisfaction. M-payment providers
should focus primarily on the quality of information, ensure that infor-
mation is secure and up to date, and ensure that m-payment services are
working properly, to affect m-payment usage and user satisfaction. The
use of m-payment, satisfaction, and perceived individual performance




Frank Bivar Franque: Analyzed and interpreted the data; Contributed
reagents, materials, analysis tools or data; Wrote the paper.
Tiago Oliveira, Carlos Tam: Analyzed and interpreted the data;
Contributed reagents, materials, analysis tools or data.
Funding statement
This research did not receive any specific grant from funding agencies
in the public, commercial, or not-for-profit sectors.
Data availability statement
Data included in article.
Declaration of interests statement
The authors declare no conflict of interest.
Additional information
Supplementary content related to this article has been published
online at https://doi.org/10.1016/j.heliyon.2021.e07807.
References
Alraimi, K.M., Zo, H., Ciganek, A.P., 2015. Understanding the MOOCs continuance: the
role of openness and reputation. Comput. Educ. 80, 28–38.
Asamoah, D., Takieddine, S., Amedofu, M., 2020. Examining the effect of mobile money
transfer (MMT) capabilities on business growth and development impact. Inf.
Technol. Dev. 26 (1), 146–161.
Baabdullah, A.M., Abdallah, A., Rana, N.P., Kizgin, H., 2019. Consumer use of mobile
banking (M-Banking) in Saudi Arabia: towards an integrated model. Int. J. Inf.
Manag. 44, 38–52.
Batista, C., Vicente, P.C., 2018. Improving Access to Savings through mobile Money :
Experimental Evidence from Smallholder Farmers in Mozambique. Nova Africa,
p. 1705.
Bhattacherjee, A., 2001. Understanding information systems continuance: an expectation
confirmation model. MIS Q. 25 (3), 351–370.
Bhattacherjee, A., Barfar, A., 2011. Information technology continuance research: current
state and future directions. Asia Pac. J. Informat. Syst. 21 (2), 1–18.
Bhattacherjee, A., Lin, C.-P., 2014. A unified model of IT continuance: three
complementary perspectives and crossover effects. Eur. J. Inf. Syst. 24 (4), 1–10.
Brislin, R.W., 1970. Back-translation for cross-cultural research. J. Cross Cult. Psychol. 1
(3), 185–216.
Budiardjo, E.K., Pamenan, G., Hidayanto, A.N., Meyliana, Cofriyanti, E., 2017. The impact
of knowledge management system quality on the usage continuity and
recommendation intention. Knowl. Manag. E-Learn. 9 (2), 200–224.11Carillo, K., Scornavacca, E., Za, S., 2017. The role of media dependency in predicting
continuance intention to use ubiquitous media systems. Inf. Manag. 54 (3), 317–335.
Chang, I.-C., Liu, C.-C., Chen, K., 2014. The effects of hedonic/utilitarian expectations and
social influence on continuance intention to play online games. Internet Res. 24 (1),
21–45.
Chang, Y.P., Zhu, D.H., 2012. The role of perceived social capital and flow experience in
building users’ continuance intention to social networking sites in China. Comput.
Hum. Behav. 28 (3), 995–1001.
Chen, X., Li, S., 2017. Understanding continuance intention of mobile payment services:
an empirical study. J. Comput. Inf. Syst. 57 (4), 287–298.
Cheng, Y.M., 2014. Extending the expectation-confirmation model with quality and flow
to explore nurses’ continued blended e-learning intention. Inf. Technol. People 27
(3), 230–258.
Chinn, W.W., 1998. The partial least squares approach to Structural Equation Modelling.
Mod. Methods Bus. Res. 295 (2), 295–336.
Cho, J., 2016. The impact of post-adoption beliefs on the continued use of health apps.
Int. J. Med. Inf. 87, 75–83.
Cidral, W.A., Oliveira, T., Di Felice, M., Aparicio, M., 2018. E-learning success
determinants: Brazilian empirical study. Comput. Educ. 122, 273–290.
Daʇhan, G., Akkoyunlu, B., 2016. Modeling the continuance usage intention of online
learning environments. Comput. Hum. Behav. 60, 198–211.
Davis, F.D., 1989. Perceived usefulness, perceived ease of use, and user acceptance of
information technology. MIS Q. 13 (3), 319–340.
de Luna, I.R., Liebana-Cabanillas, F., Sanchez-Fernandez, J., Mu~noz-Leiva, F., 2019.
Mobile payment is not all the same: the adoption of mobile payment systems
depending on the technology applied. Technol. Forecast. Soc. Change 146, 931–944.
DeLone, W.H., Mclean, E.R., 2003. The DeLone and McLean model of information systems
success: a ten-year update. J. Manag. Inf. Syst./Spring 19 (4), 9–30.
DeLone, W.H., McLean, E.R., 1992. Information systems success: the quest for the
dependent variable. Inf. Syst. Res. 3 (1), 60–95.
Fan, J., Shao, M., Li, Y., Huang, X., 2018. Understanding users’ attitude toward mobile
payment use: a comparative study between China and the USA. Ind. Manag. Data
Syst. 118 (3), 524–540.
Fornell, C., Larcker, D.F., 1981. Evaluating structural equation models with unobservable
variables and measurement error. J. Market. Res. 18 (1), 39–50.
Franque, F.B., Oliveira, T., Tam, C., de O. Santini, F., 2020. A meta-analysis of the
quantitative studies in continuance intention to use an information system. Internet
Res. 31 (1), 123–158.
Gao, L., Waechter, K.A., Bai, X., 2015. Understanding consumers’ continuance intention
towards mobile purchase: a theoretical framework and empirical study - a case of
China. Comput. Hum. Behav. 53, 249–262.
G€otz, O., Liehr-Gobbers, K., Krafft, M., 2010. Evaluation of structural equation models
using the partial least squares (PLS) approach. In: Handbook of Partial Least Squares.
Springer, pp. 691–711.
Hadji, B., Degoulet, P., 2016. Information system end-user satisfaction and continuance
intention: a unified modeling approach. J. Biomed. Inf. 61, 185–193.
Hair Jr., J.F., Hult, G.T.M., Ringle, C.M., Sarstedt, M., 2016. A Primer on Partial Least
Squares Structural Equation Modeling (PLS-SEM), 2o Edition. Sage Publications.
Henseler, J., Ringle, C.M., Sarstedt, M., 2015. A new criterion for assessing discriminant
validity in variance-based structural equation modeling. J. Acad. Market. Sci. 43 (1),
115–135.
Henseler, J., Ringle, C.M., Sinkovics, R.R., 2009. The use of partial least squares path
modeling in international marketing. Adv. Int. Market. 20, 277–319.
Hsiao, C.H., Chang, J.J., Tang, K.Y., 2016. Exploring the influential factors in continuance
usage of mobile social Apps: satisfaction, habit, and customer value perspectives.
Telematics Inf. 33 (2), 342–355.
Hsu, M.H., Chang, C.M., Chu, K.K., Lee, Y.J., 2014. Determinants of repurchase intention
in online group-buying: the perspectives of DeLone & McLean is success model and
trust. Comput. Hum. Behav. 36, 234–245.
Humbani, M., Wiese, M., 2018. A cashless society for all: determining consumers’
readiness to adopt mobile payment services. J. Afr. Bus. 19 (3), 409–429.
Humbani, M., Wiese, M., 2019. An integrated framework for the adoption and
continuance intention to use mobile payment apps. Int. J. Bank Market. 37 (2),
646–664.
Iman, N., 2018. Is mobile payment still relevant in the fintech era? Electron. Commer.
Res. Appl. 30 (5), 72–82.
Jack, W., Suri, T., 2011. Mobile Money: the Economics of. M-PESA.
Joo, Y.J., Kim, N., Kim, N.H., 2016. Factors predicting online university students’ use of a
mobile learning management system. Educ. Technol. Res. Dev. 64 (4), 611–630.
Joo, Y.J., So, H.J., Kim, N.H., 2018. Examination of relationships among students’ self-
determination, technology acceptance, satisfaction, and continuance intention to use
K-MOOCs. Comput. Educ. 122 (1), 260–272.
Karjaluoto, H., Shaikh, A.A., Saarij€arvi, H., Saraniemi, S., 2019. How perceived value
drives the use of mobile financial services apps. Int. J. Inf. Manag. 47, 252–261.
Kaur, P., Dhir, A., Singh, N., Sahu, G., Almotairi, M., 2020. An innovation resistance
theory perspective on mobile payment solutions. J. Retailing Consum. Serv. 55 (June
2019), 102059.
Khalilzadeh, J., Ozturk, A.B., Bilgihan, A., 2017. Security-related factors in extended
UTAUT model for NFC based mobile payment in the restaurant industry. Comput.
Hum. Behav. 70, 460–474.
Kujala, S., Mugge, R., Miron-Shatz, T., 2017. The role of expectations in service
evaluation: a longitudinal study of a proximity mobile payment service. Int. J. Hum.
Comput. Stud. 98, 51–61.
Lee, M.C., 2010. Explaining and predicting users’ continuance intention toward e-
learning: an extension of the expectation-confirmation model. Comput. Educ. 54 (2),
506–516.
F.B. Franque et al. Heliyon 7 (2021) e07807Liebana-Cabanillas, F., Lara-Rubio, J., 2017. Predictive and explanatory modeling
regarding adoption of mobile payment systems. Technol. Forecast. Soc. Change 120,
32–40.
Liebana-cabanillas, F., Sanchez-Fernandez, J., Mu~noz-Leiva, F., 2014. The moderating
effect of experience in the adoption of mobile payment tools in virtual social
networks: the m-payment acceptance model in virtual social networks (MPAM-VSN).
Int. J. Inf. Manag. 34, 151–166.
Liebana-cabanillas, F., Sanchez-Fernandez, J., Mu~noz-Leiva, F., 2018. A global approach
to the analysis of user behavior in mobile payment systems in the new electronic
environment. Service Business 12 (1), 25–64.
Liebana-Cabanillas, Francisco, Molinillo, S., Ruiz-Monta~nez, M., 2019. To use or not to
use, that is the question: analysis of the determining factors for using NFC mobile
payment systems in public transportation. Technol. Forecast. Soc. Change 139,
266–276.
Lin, X., Featherman, M., Sarker, S., 2017. Understanding factors affecting users’ social
networking site continuance: a gender difference perspective. Inf. Manag. 54 (3),
383–395.
Lu, J., Wei, J., Yu, C., Liu, C., 2017. How do post-usage factors and espoused
cultural values impact mobile payment continuation? Behav. Inf. Technol. 36 (2),
140–164.
Morosan, C., DeFranco, A., 2016. It’s about time: revisiting UTAUT2 to examine
consumers’ intentions to use NFC mobile payments in hotels. Int. J. Hospit. Manag.
53, 17–29.
Mouakket, S., 2015. Factors influencing continuance intention to use social network sites:
the Facebook case. Comput. Hum. Behav. 53, 102–110.
Nabavi, A., Taghavi-Fard, M.T., Hanafizadeh, P., Taghva, M.R., 2016. Information
technology continuance intention: a systematic literature review. Int. J. E Bus. Res.
12 (1), 58–95.
Oghuma, A.P., Libaque-Saenz, C.F., Wong, S.F., Chang, Y., 2016. An expectation-
confirmation model of continuance intention to use mobile instant messaging.
Telematics Inf. 33 (1), 34–47.
Oliveira, T., Thomas, M., Baptista, G., Campos, F., 2016. Mobile payment: understanding
the determinants of customer adoption and intention to recommend the technology.
Comput. Hum. Behav. 61, 404–414.
Oliver, R.L., 1986. A cognitive model of the antecedents and consequences of satisfaction
decisions. J. Market. Res. 17 (4), 460–469.
Omigie, N.O., Zo, H., Rho, J.J., Ciganek, A.P., 2017. Customer pre-adoption choice
behavior for M-PESA mobile financial services: extending the theory of consumption
values. Ind. Manag. Data Syst. 117 (5), 910–926.
Ortig~ao, M., Macome, E., Vicente, P., 2015. Electronic Payment in Mozambique: A
Baseline on Their Adoption in Maputo and Matola. Nova Africa, p. 1503.
Pal, A., Herath, T., De’, R., Rao, H.R., 2020. Contextual facilitators and barriers
influencing the continued use of mobile payment services in a developing country:
insights from adopters in India. Inf. Technol. Dev. 26 (2), 394–420.
Park, J.K., Ahn, J., Thavisay, T., Ren, T., 2019. Examining the role of anxiety and social
influence in multi-benefits of mobile payment service. J. Retailing Consum. Serv. 47,
140–149.
Park, M., Jun, J., Park, H., 2017. Understanding mobile payment service continuous use
intention: an expectation - confirmation model and inertia. Qual. Innovat. Prosper. 21
(3), 78–94.
Persaud, A., Azhar, I., 2012. Innovative mobile marketing via smartphones: are
consumers ready? Market. Intell. Plann. 30 (4), 418–443.
Podsakoff, P.M., MacKenzie, S.B., Lee, J.Y., Podsakoff, N.P., 2003. Common method
biases in behavioral research: a critical review of the literature and recommended
remedies. J. Appl. Psychol. 88 (5), 879–903.
Rahman, S.A., Alam, M.M.D., Taghizadeh, S.K., 2020. Do mobile financial services ensure
the subjective well-being of micro-entrepreneurs? An investigation applying UTAUT2
model. Inf. Technol. Dev. 26 (2), 421–444.
Rezvani, A., Khosravi, P., Dong, L., 2017. Motivating users toward continued usage of
information systems: self-determination theory perspective. Comput. Hum. Behav.
76, 263–275.
Ringle, C.M., Wende, S., Becker, J.-M., 2015. SmartPLS 3. B€onningstedt: SmartPLS. http
://www.smartpls.com.
Ringle, C.M., Wende, S., Will, A., 2005. SmartPLS 2.0. M3. SmartPLS, Hamburg.
Ryans, A.B., 1974. Estimating consumer preferences for a new durable brand in an
established product class. J. Market. Res. 11 (4), 434–443.
Ryu, H.S., 2018. What makes users willing or hesitant to use Fintech?: the moderating
effect of user type. Ind. Manag. Data Syst. 118 (3), 541–569.12Shao, Z., Zhang, L., Li, X., Guo, Y., 2019. Antecedents of trust and continuance intention
in mobile payment platforms: the moderating effect of gender. Electron. Commer.
Res. Appl. 33 (11), 100823.
Sharma, K.S., Sharma, M., 2019. Examining the role of trust and quality dimensions in the
actual usage of mobile banking services: an empirical investigation. Int. J. Inf. Manag.
44, 65–75.
Shiau, W.L., Yuan, Y., Pu, X., Ray, S., Chen, C.C., 2020. Understanding fintech
continuance: perspectives from self-efficacy and ECT-IS theories. Ind. Manag. Data
Syst. 120 (9), 1659–1689.
Shin, D.H., Lee, S., Hwang, Y., 2017. How do credibility and utility play in the user
experience of health informatics services? Comput. Hum. Behav. 67, 292–302.
Singh, N., Sinha, N., Liebana-cabanillas, F.J., 2020. Determining factors in the adoption
and recommendation of mobile wallet services in India : analysis of the effect of
innovativeness, stress to use and social influence. Int. J. Inf. Manag. 50, 191–205.
Sinha, M., Majra, H., Hutchins, J., Saxena, R., 2019. Mobile payments in India: the
privacy factor. Int. J. Bank Market. 37 (1), 192–209.
Straub, E.T., 2009. Understanding technology adoption: theory and future directions for
informal learning. Rev. Educ. Res. 79 (2), 625–649.
Susanto, A., Chang, Y., Ha, Y., 2016. Determinants of continuance intention to use the
smartphone banking services. Ind. Manag. Data Syst. 116 (3), 508–525.
Talwar, S., Dhir, A., Khalil, A., Mohan, G., Islam, A.K.M.N., 2020. Point of adoption and
beyond. Initial trust and mobile-payment continuation intention. J. Retailing
Consum. Serv. 55, 102086.
Tam, C., Oliveira, T., 2016. Understanding the impact of m-banking on individual
performance: DeLone & McLean and TTF perspective. Comput. Hum. Behav. 61,
233–244.
Tam, C., Santos, D., Oliveira, T., 2020. Exploring the influential factors of continuance
intention to use mobile Apps: extending the expectation confirmation model. Inf.
Syst. Front 22 (1), 243–257.
Tobbin, P., Kuwornu, J.K.M., 2011. Adoption of mobile money transfer technology:
structural equation modeling approach. Eur. J. Bus. Manag. 3 (7), 59–78. htt
p://www.iiste.org/Journals/index.php/EJBM/article/view/593.
Uwamariya, M., Loebbecke, C., 2020. Learning from the mobile payment role model:
lessons from Kenya for neighboring Rwanda. Inf. Technol. Dev. 26 (1), 108–127.
Venkatesh, V., Morris, M., Davis, G., Davis, F., 2003. User acceptance of information
technology: toward a unified view. MIS Q. 27 (3), 425–478.
Verkijika, S.F., 2020. An affective response model for understanding the acceptance of
mobile payment systems. Electron. Commer. Res. Appl. 39 (8), 100905.
Vodafone Group, 2016. M-Pesa - The World’s Most Successful Money Transfer Service. htt
ps://www.vodafone.com/what-we-do/services/m-pesa.
Wang, L.Y.K., Lew, S.L., Lau, S.H., Leow, M.C., 2019. Usability factors predicting
continuance of intention to use cloud e-learning application. Heliyon 5 (6), e01788.
Wang, Y.-S., 2008. Assessing e-commerce systems success: a respecification and validation
of the DeLone and McLean model of IS success. Inf. Syst. J. 18 (5), 529–557.
Wenner, G., Bram, J.T., Marino, M., Obeysekare, E., Mehta, K., 2018. Organizational
models of mobile payment systems in low-resource environments. Inf. Technol. Dev.
24 (4), 681–705.
Wu, B., Chen, X., 2017. Continuance intention to use MOOCs: integrating the technology
acceptance model (TAM) and task technology fit (TTF) model. Comput. Hum. Behav.
67, 221–232.
Wu, J., Liu, L., Huang, L., 2017. Consumer acceptance of mobile payment across time
Antecedents and moderating role of diffusion stages. Ind. Manag. Data Syst. 117 (8),
1761–1776.
Yu, L., Cao, X., Liu, Z., Gong, M., Adeel, L., 2018. Understanding mobile payment users’
continuance intention: a trust transfer perspective. Internet Res. 28 (2), 456–476.
Zhang, M., Liu, Y., Yan, W., Zhang, Y., 2017. Users’ continuance intention of virtual
learning community services: the moderating role of usage experience. Interact.
Learn. Environ. 25 (6), 685–703.
Zheng, L., 2019. The role of consumption emotions in users’ mobile gaming application
continuance intention. Inf. Technol. People 33 (1), 340–360.
Zhou, T., 2011. The effect of initial trust on user adoption of mobile payment. Inf. Dev. 27
(4), 290–300.
Zhou, T., 2012. Examining mobile banking user adoption from the perspectives of trust
and flow experience. Inf. Technol. Manag. 13 (1), 27–37.
Zhou, T., 2013. An empirical examination of continuance intention of mobile payment
services. Decis. Support Syst. 54 (2), 1085–1091.
Zhou, T., 2014. Understanding the determinants of mobile payment continuance usage.
Ind. Manag. Data Syst. 114 (6), 936–948.
